INTRODUCTION
Bloat is a disorder of ruminants caused by retention of gas in the stomach. Gas is produced continuously and in large amounts in the ruminant stomach and is eliminated normaUy by the animal without difficulty. Sometimes, however, the rate of elimination falls behind the rate of production so that gas starts to accumulate in the rumino-reticulum (hereinafter called the rumen). If the disparity continues, it can lead to gross distention of the rumen --the intraruminal pressure may rise to as much as 70 mm Hg (41, 89) --and the animal becomes bloated. The inflated stomach mechanically interferes with respiration, which probably is further embarrassed by the absorption of CO2 from the rumen, and can cause death within an hour of commencing to feed (81, 105, 112, 315, 388) .
The imbalance of gas production and removal that leads to bloat results most commonly from excessive foaming of the contents of the rumen; this is the primary cause of bloat in animals feeding on legumes or lush young grass, and of feedlot bloat. Non-foamy or freegas bloat is less common than foamy bloat and results from a variety of causes.
This review is concerned with foamy bloat, and especially legume (pasture) bloat. Feedlot bloat, which characteristically oeettrs in beef cattle fed on rations high in concentrates and low in roughages, and which may be chronic, will be discussed separately and in less detail. Extensive reviews of bloat appeared regularly between 1945 and 1960 (81, 82, 83, 190, 191) the last being that of Cole and Boda (81) in 1960. Since then the subject has been considered in varying degrees of detail by a number of authors (66, 78, 175, 183, 196, 322, 327, 379) . The present review, which mainly covers the literature since 1959, should be read in association with that of Cole and Boda (81).
INCIDENCE AND ECONOMICS
Bloat, whether occurring on pasture or in the feedlot, is a widespread complaint as is shown by the published literature arising from Received December 21, 1972.
at least 23 countries. It is predominantly a disorder of cattle but may occur .also in sheep and other domestic ruminants (57, 399) and has been observed in wild antelopes (154). There is evidence for differences between cattle breeds in their susceptibility to bloat (205, 270, 295, 328) . Within breeds there is a wide range of individual susceptibility from animals of high susceptibility (HS animals) to animals of low susceptibility (LS animals) (78, 328). Young animals have been reported more susceptible than old (80, 295) .
Bloat occurs mainly on legume forages, but there are also reports of its occurrence on succulent grasses, various crops such as cereals and brassicas (190) , and hay (3). Not all legumes are bloat-inducing: for example, there are few reports of bloat when tropical legumes are fed (164, 178, 209) . The species most commonly causing bloat are alfalfa (Medicago sativa) and various clovers (Tri[olium spp.).
Unless otherwise stated, the word legumes will refer to bloat-inducing species.
Bloat is associated with lush growth, and its incidence generally reflects the seasonal growth patterns of these legumes: factors favoring legume growth typically increase the incidence of bloat and vice versa. The use of mixed pastures tends to reduce the incidence of the disorder (345, 404, 405) as does the use of mature rather than immature legumes (165, 295) or the feeding of legumes as hay rather than green feed; but bloat can occur in all of these circumstances (295, 318).
The full economic cost of bloat is not easy to deduce. Losses or costs of several kinds occur: losses by death and by culling of bloatprone animals, losses of production from animals which bloat and survive, losses due to the disruption of normal farm work and management programs, losses due to the use of less productive but safer pastures, and the cost of preventive measures and treatment. Not measurable in monetary terms is the mental and physical strain on the farmer and his family when an outbreak occurs. To these costs must be added those of research and extension services.
Death of animals is the most obvious loss eansed by bloat, and the cost of their replace-
